Estrogen induced changes in Akt-dependent activation of endothelial nitric oxide synthase and vasodilation.
Acute administration of estrogen results in vasodilation and increased nitric oxide (NO) production. We examined the hypothesis that this is due to activation of Akt/PKB which subsequently increases eNOS activity. Treatment of bovine microvascular and human umbilical endothelial cells (HUVEC) with 17-beta-estradiol (E2) (10(-9) to 10(-5)M) increased phosphorylation of Akt within 1 min and this was followed by phosphorylation of eNOS. These effects were blocked by wortmannin, a PI(3)K inhibitor and the upstream activator of Akt. The estrogen receptor antagonist, ICI 182,780, inhibited eNOS phosphorylation. E2 increased calcium dependent NOS activity and nitrite production and this was inhibited by wortmannin and ICI 182,780. E2 increased the vasodilatory response of aortic rings to acetylcholine and wortmannin blocked the effect. E2 (10(-9)M) dilated cerebral microvascular vessels under conditions of no flow, constant flow and increasing flow and this was blocked by wortmannin. Tamoxifen, a partial estrogen receptor antagonist, also dilated the microvessels. : E2 increases NO production through an Akt/PKB dependent pathway. This is associated with increased sensitivity to endothelial dependent dilation. In cerebral microvessels, E2 and tamoxifen produce significant dilation at low concentrations with and without acetylcholine induced stimulation of endothelial vasodilation.